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PERPORMANCE  DATA  FOR  SOME  BITUIIINOUS  CONCHET:':  OVERLAYS  IN  INDIANA 

Intr-qduQfclon 
The  bituminous  concrete  mosfc  used  by  the  State  of  Indiana  has  been  in- 
ciudsd  in  the  standard  specifications  without  esssnt3.al  change  as  to  type  at 
least  since  1934. .  Until  about  1948^  this  material  tvas  used  primarily  as  the 
surfacing  layers  of  high-typo  flexible  pavements.  In  this  application,  the  per- 
formance of  the  material  was  considered  to  bs  entirely  satisfactory  and  the 
stability  of  the  mixture  was  not  questionedo 

Since  19A6,  howevsr,  this  bituminous  mixtiu*©  type  has  been  used  more  and 
mors  for  the  resurfacing  of  deteriorated  portland  cement  concrete  pavementso  Also," 
in  the  period  following  the  war  and  particularly  in  the  last  several  years,  the 
nuTiber  and  Tiieighfc  of  heavy  vehicles  using  Indiana  highways  has  increased  markodljo 
This  change  in  the  use  of  the  material,  coupled  T^ith  the  large  increase  in 
traffic  might  be  expected  to  create  problems  that  did  not  exist  previously o 

« 

The  bituminous-concrete  overlay  that  has  been  used  in  Indiana  usually  is 
composed  of  two  layers:  (1)  a  binder  or  leveling  course  which  has  a  maximum 
aggregate  size  of  three  quarters  to  one-inch,  65  percent  cortrse  aggregate 
(material  retained  on  the  No,  6  slave \  35  percent  fine  aggregate  (essentially 
none  of  which  passes  the  Mo.  200  sieve),  and  which  contain   4.5  to  4.5  percent 
asphalt  by  weight  of  the  mixture,  and  (2)  a  surface  course  vjhich  has  a  maximum 
aggregate  size  of  l/2-inch,  about  50  percent  coarse  aggregate,  50  percent  fine 
aggregate  and  with  about  3  psrcent  of  the  total  passing  the  No.  200  sieve.  It 
usually  contains  6,0  to  7=0  percent  asphalt  by  weight  of  the  mixtujre.  The 
thickness;  to  which  each  of  the  coitTaos  is  laid  ia  variable  depending  upon  the 
Condition  of  the  road  to  be  resurfaced,  the  expected  traffic  intensity  and 
perhaps  other  factors,  but  a  total  thickness  of  2-1/2  inches  composed  of  1-1/2 
inches  of  binder  and  1-inch  of  surface  is  not  uncommon.  The  asphalt  cement 
used  is  a  60-70  penetration  grade. 
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The  performance  of  ladiaria'^s  AH-bindsr  and  Type  B  surface  aa  an  overlay 
for  Portland  cement  concrete  has  been. the  subject  of  much  investigation  in 
the  past  several  years.  Tne  purpose  of  this  paper  is  to  aunimariae  soma  of 
the  results  of  a  number  of  the  field  studies  that  havo  besn  made  which  deal 
with  such  things  as  the  effect  of  thiclcness  of  lay  and  conpactioR.  In 
addition,  CKSinples  of  some  of  the  spocific  problems  that  ha^'s  baon  encountsrod 
when  using  this  type  of  misitura  for  an  oi/ariay  are  illustrated  and  steps  that 
have  been  taken  to  solve  tho  problems  are  eniioierated.  PlnaLly,  the  current 
research  on  this  subject  is  discussed  by  briefly  describing  some  of  the  tjork 
In  progress  at  the  Joint  Highway  Research  Project  Laboratories., 

"  Experimental  Overlay_°;.SJS_3.7, 
Thickness  design  was  a  variable  which  n&s   includsd  in  the  construction 
of'"' an  overlay  on  State  Koad  37  bet^^een  El?!ood  and  Noblesville«  This  overlay 
built  in  1950  has  a  standard  thickness  design  of  about  2-^1/2  inches  composed 
of  150  pounds  per  square  yard  of  binder  and  100  pounds  per  square  yard  of 
surface o  On  sections  lj,CCO  feet  in  length  other  thicknesses  were  oaployad 
as  follows : 

lo   About  2  inches  total,  composed  of  100  pounds  por  square  yard  of  binder 

and  100  pounds  per  square  yard  of  surface, 
2<,   About  3  inches  total j  composed  of  150  pounds  per  square  yard  of 

binder  and  150  pounds  por  square  yard  of  surface<, 
3o   About  U  inches  total,  cosiposed  of  300  pounds  per  square  yard  of 

binder  and  100  pounds  per  square  yard  of  surface » 
Concrete  pavement  vdth  both  jointed  and  non-jointed  slab  design  is 
included  in  this  part  of  State  Road  37  and  these  experimental  overlays  of 

various  thicknesses  were  constructed  on  each  in  order  to  study  the  effect 
of  tho  type  of  concrete  pavement  on  the  parforffiance  of  the  resurfacinge 


This  overlay  on  State  Read  3?  is  noii?  almost  seven  years  old  and,  except  fo? 
the  preeenca  of  reflection  crackS;,  the  psrfornianco  is  satiafactory.  Figure  1 
shows  a  view  of  the  road  on  the  jointad  concrete  section.  This  is  a  good 
ssaaiple  of  tho  succesoftil  aaa  of  this  type  of  o^rsrlay  under  moderate  to 
heavy  moving  traffic  conditions o  Figure  1  aaid  subsequent  illustrations  sho¥;ing 
condition  of  this  road  (Figures  2  to  U)   era  froa  picturas  which  were  talrsn 
in  March,  1957  when  ths  overlay  was  about  sevsa  years  oldo 
Effect  of, Overlay  Thickness 

All  thickness  designs  on  this  road  did  not  perform  equally  and  there 
is  evidence  that  heavy  lays  may  be  advantageous  for  some  conditions o  In 
Figure  2,  for  example  thers  is  shown  for  the  Jciiited  concrcts  pavament  a 
"typical"  rafisction  crack  in  the  four~inch  thick  overlay  on  the  left  canpared 
to  a  typical  one  in  the  two-inch  thick  overlay  on  ths  right*  Ths  crack  in  the 
two-inch  thick  overlay  is  more  scvereo  It  follov^s  along  the  iina  of  th©  joicsfc 
and  really  is  a  systa-n  of  multiple  cracks  with  chunlcs  of  bitumi-ioas-concrefee 
mixture  begjjiniiig  to  be  cracked  off <»  The  crack  in  the  four-inch  thick  overlay j^ 
ho?jevers  is  a  meandering,  one «  It  ic,  for  the  most  partj  a  single  crack  and 
thare  ara  no  signs  of  ravelling  associated  ^ith  ito 
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Figure  1»     mtisaincus  Ctoacrsts  Overlay  on  Stats  Road  37, 
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Figure  3  shows  a  similar  comparison  for  the  bifeuniiiious-concrGts  o'/erlay 
placed  on  the  concrete  pavement  withoiife  transverse  jointso  This  concrste  has 
a  S&ixl^  short  crack  interval o  Bsforo  and  after  surveys  indicated  that  most 
of  the  cracks  in  the  concrete  were  reflectsd  in  the  overlayo  It  may  be  seen 
from  Figure  3^  howaver,  that  thcs©  cracks  are   generally  much  lass  severe  than 
thosQ  in  the  jointed  concrete  ssctiono  Again,  the  performanc©  of  the  four- 
inch  thick  overlay  is  compared  with  the  two-inch  thick  one  with  the  fcur-'inch 
thick  SQction  on  th©  left.  The  condition  of  feha  cracks  indicates  soma  ad- 
vantage for  the  thicker  lay»  But  the  difference  is  not- as  grsat  as  for  the 
case  with  jointed  concrete  pavemant© 

A   comparison  between  the  performance  of  the  thres=inch  thick  overlay 
on  jo.int©d  and  non-jointad  concreto  is  shown  in  Plgura  Uo   The  jointad  con- 
crate  is  on  th©  left  and  the  non-jointed  concrei©  is  on  the  righto  For  this 
thicknessj,  which  is  vory  close  to  th©  standard  dasign  for  the  road,  it  is 
seen  again  that  reflection  cracking  Is  less  ssvnre  over  non-jointsd  concretso 
Dsn3i,t^,  Studi,98 

Several  additional  studies  i^ere  made  on  this  section  of  State  Road  37 «, 
one  of  which  had  to  do  with  compaction  of  th©  ?:ituminou8  concrete  and  sub™ 
sequQnt  densification  of  the  mixturs  fz-om  traffic  actioi3»  Samples  of  th® 
raixtuTQ  were  obtained  scon  after  construction  from  areas  of  tho  pavement 
which  were  in  the  wh-sei  tracks  of  a  traffic  lane  and  from  areas  betwasn  the 
wheel  tracks.  These  samples  T^ere  taken  in  ©aeh  of  the  three  thJ.ckne8s  designs 
and  froja  ths  test  sections  on  both  jointed  and  non-jointed  concretSo  Aiso^ 
the  sampling  ^aa  duplicated  for  the  north»boand  and  south-bound  traffic  lan©So 
Density  dstorminations  Tjere  made  on  all  saapleso  This  procedure  was  s^psated 
when  the  overlay  -rcas  two  years  old  and  again  when  the  overlay  ^as  five  years 
oldo 
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Table  1  chows  ths  results  of  the  first  and   second  saapiings  tabulated 
so  that  a " comparison  may  b&  made  of  density  in  the  wheol  tracks  versua  that 
between  the  wheel  tracks,  Theso  results  show  binder  and  siirfacs  density 
valuas  to  be  similaro  In  addition^  it  may  be  said  that  there  appears  to  be 
no  practical  difference  bstvjsan  the  density  results  of  the  ^ampl-ss  taken 
from  the  wheel  tracks  compared  to  tlios©  taken  betv;eep.  t!i3  -^hoel  tracks. 
Naturally,  year  to  year  differences  ^e  highly  significant  and  theso  results 
show  hoT?  a  pavement  densifies  ^ith  repsEted  loads  „  They  also  sho7j  a  trend  t&= 
ward  uniformity  of  density  that  did  not  exist  iomediately  after  constructiono 

UTiilQ  considering  practical  and  significant  differences  it  should  be 
recorded  that  analyses  of  varianco  wsre  perforaed  on  the  density  results 
shown  in  Table  1»  These  analyses  sho?jed  st-atistical  significance  oirer  ths 
whole  table  but,  as  sometimes  h£i:-pen3j  ths  differences  declared  to  b©  signi-^ 
ficant  by  the  analysis  wero  not  thought  to  bs  so  in  a  practical  sens®.  Sub- 
sequent observation  of  the  road  in  succeeding  years  has  justified  thJ.s  evalua= 

tiOBo 

Tables  2  and  3  show  two  comparisons  of  the  results  for  the  thre© 
ssispling  periods*  Table  2  shows  a  ccsiiparison  of  density  values  for  various 
thickness  designs  over  jointed  and  non-jointsd  concrete  and  Table  3  shows 
a  sjjnilar  comparison  for  the  thicbiess  designs  in  the  north-bound  and  south- 
bound lanes o  These  density  values  in  Tables  2  and  3  are  for  the  combinsd 
binder  and  surfaeeo  Coinparisons  indicate  that  neither  lane  position  nor  concrete 
design  appeared  to  affect  th©  densification  of  the  mixture  in  servicso 
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Density  Test  Results  -  Experimental  Overlay.  S  R  37 
Comparison  of  Density  In  and  Between  Wheel  Tracks 
Pounds  Per  Cubio  Foot 
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Danaity  Test  RasMlfcs.-  Experimental  Ovorlay^  S,  R„   57 
Comparison  of  Density  Over  Joictocl  aaii  Noa— Jointed  Concrste 
'  Pounds  Per  Cubic  Foofe 


Tabla  3 

Density  Test  Results  -  ExparimsntcU.  Overlay,  S.  R,  37 
Comparison  of  Density  in  North  and  South- Bound  Lanes 
Pounds  Per  Cubic  Foot 
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Table  U  shows  the  rosults  of  the  density  tests  for  each  thickness 
dssign  and  age  and  for  each  of  the  ttso  separata  positiona,  wheel  track  ;ind 
between  wheel  tracks »  Ths  resu-lts  shown  are  averages  over  samples  from 
both  the  jointed  and  non- join ted  sections  and  from  both  northbound  and 
southbound  traffic  iaaeso  We  /nay  maka  this  typo  of  comparison  since  results 
shoRn  in  Tables  2  and  3  indicate  that  the  dansity  of  the  mixturs  was  iiot 
influenced  by  concrete  design  nor  by  location  in  either  traffic  lanco 

There  are  several  interesting  comparisons  that  may  be  made  from 
these  data.  First,  it  can  be  seen  that  for  any  age  and  for  each  of  the 
three  thicknesses  the  density  of  the  mi^cture  in  the  vvheel  tracks  is  not 
substantially  different  from  that  betvvssn  the  wheel  tracks »  This  may  not 
be  too  surprising  for  the  earlier  stages  Table  1,  but  it  vsas  surprising 
to  find  that  this  homogeneity  persisted  for  five  j'earso  It  gives  som® 
indication  concerning  the  plastic  nature  of  this  mixturoo  This  plasticity 
has  caused  some  distress  in  other  locations,  so/no  illustrations  of  which 
are  shown  in  Figures  5  through  8o 

In  addition  to  the  homogeneity  of  density,  a  simple  calculation  will 
show  that  over  the  five-year  period  there  was  an  overall  increase  in  density 
of  approximately  5  percent <,  iVe  would  consider  this  to  be  rather  high^  es- 
pecially considering  that  the  base  point  for  these  calculations  was  a 
density  that  already  JXiCluded  the  effect  of  a  month  or  two  of  traffic.  It 
would  appear  that  greater  densification  daring  construction  would  be  de-= 
sirablco  This  matter  is  of  extreme  importance  for  realistic  bituminous 
mixture  design  to  serve  sever©  traffic  conditions ^ 
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Figurs  5  s      OvSi-iay  Porforinar.cs  at  Intss'seefeion 
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Figure  So      ConcrstQ  Exposed  by  Rattifig 
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Figure  7o   "Elc^"  of  Bitusdnoas  Concrete 
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Flp-are  80       Trench  Gut  in  Bituminous  Overlay 
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Overlay  PQZ'f oi'iaanca  Undor  Heavy  Traffic 

The  progressive  densification  and  performanca  of  several  overlays  • 
in  the  Calaniet  Area  of  the  Stats  also  have  bean  studiedo  The  data  froia 
these  locations  are  similar  to  those  that  were  obtainad  from  State  Road 
37 •  The  results  of  density  tests  mada  on  cores  taken  at  these  locations 
are  aho^in  in  Table  5, 

In  this  case  data  are  available  from  only  tr.o   ya2'.ly  samplings  of 
these  locations,  but  the  trend  appears  to  be  similar  to  the  previous  onso 
The  comparison  bet^jsen  wheel  =t rack  and  non-viheel-^track  positions  has  been 
omitted  in  this  case  because  it  again  was  found  to  be  non»-significant<. 
These  locations  are  under  observation  and  another  satipllng  is  scheduled 
for  the  fall  of  1957. 

As  was  previously  indicated,  sc-ne  problems  have  arisen  in  conr^ection 
with  the  parforfcance  of  thaso  bituminous  concrete  overlays  •shich  in  specific 
locations  have  assumed  severs  prcportionso  Soae  of  these  probleas  are  shov?n 
in  Figures  5  through  8« 

Evidence  of  lack  of  stability  of  soiue  mixtures  in  some  sarviee  condi^ 
ticns  has  bean  the  dsveloprasnt  of  ruts  in  the  overlay  in  the  T5h3©l«»track 
areaso  This  rutting,  first  investigated  in  ths  field  in  late  19523  ^^® 
found  to  be  present  to  some  extent  in  many  locations.  It  v;as 
present  to  an  extent  that  could  definitely  be  judged  to  bs  objectionablop 
howeverj  in  relatively  fen  areas,  each  of  which  viB.3   subjected  to  much 
heavy,  relativaly  sloviwnoving  traffic.  The  condition  tsas  found  to  be  the 
most  severe  at  Gignalized  interssctions  ^vhere  the  pavement  and  the  overlay 
were  subjected  to  stresses  from  braking  traffic  and  to  static  loads. 

An  exampio  of  this  is  shown  in  Figure  5  which  is  a  view  looId.ng  west 
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afe  tha  mssfeboarid  lanss  of  U..  S^  12  R.nd.   20  nsar  its  intoryectS-on  with 
Sevanfch  Avenue  just  easfe  of  Garu-o  This  pictura  vsas   ts-kcn  in  Koyeacbsr^  1953«> 
at  v^hich  tima  tho  ovei'lay  was  th2?co  years  o3.d.,  Ths  fact,  thafc  the  air-ttiu'e 
had  bsen  subject  to  plastic  movsmenfc  asenxs   evident  from  the  pavement  edge,, 
The  ruts  Tsere  of  the  order  of  m-sgnituds  of  a  tenth  of  a  footo  Ths  mixture 
■if?as  literally  being  sqaaesed  aside  nadsr  the  action  of  the  vihesl   loads,, 

The  same  Litsrsection  in  M.aj'Qh^   1957;  is  shcv.r-  Li  Fi^v.rs  6«  This 
viei?  vjas  takon  just  across  the  road  fz'o.'ii  the  previous  onso  The  niarks  in 
the  •wheel  track  aress  ai'o  not  mud  or  patchesj  thay  show  ths  underlying 
concrete o  In  this  instancsj  ths  rutting  has  progressed  to  ths  liiti.r.ateo 
Ths  entire  thickne=ss  cf  the  mij^ture  has  bQ^n.   displaced^ 

It  took  at  least  tr;o  ysars  for  much  evidence  of  instability  to  sho'.v 
in  the  ease  illustrated  in  Figures  5  and  6<.  On  another  occa3T.on  tha  period 
t7as  only  a  fs\'v  ffionths.  Figure  7  sho?iE  a  vie?,'  looking  south  on  Indianapolis 
Eoolevarc  from  the  jjitersaction  with  151st  Street  in  East  GhicagOa  Again. 
the  plastic  nature  of  the  mii'CtuJ.'e  is  illustz^ated  by  the  apparent  flow  of 
ths  bitiLTiinoas  C(5ncrete» 

Other-  locations  in  the  State  wliere  sxtremely  sevsro  traffic  concatlcna 
Si'JLst  ha\'s  shown  siiailar  resu-ltse  Figure  S  sho"?s  ono  of  tv-.'o  trenchsa  cut  for 
the  full  depth  of  the  resurfacing  across  the  outsido  lane  of  pavement  on  U,  So 
40  neai'  Indianapolis <,  The  pavement  distortion  can  bo  ssea   both  from  ths  cut 
face  of  the  tr-ench  and  froai  the  water  on.   the  pave/nent  i^h.ich  is  ponded  in  ths 
ruts  in  ths  v^iheel-track  areas.  This  trench  v^as  cut  apprcximataly  750  feat 
back  from  the  nearest  signalized  intorse-ction,  Another  trench  cut  at  the  inter- 
section showed  more  distortion  than  ths  cass  illustr£vted« 

This  trenching  cperationj  in  addition  to  enabling  one  to  jrieasuz'e  rutting* 
ahovjed  that  ths  overlay  had  soread  out  in  a  transverse!  direction  so  that  it 


extended  some  six  inches  beyond  the  edge  of  the  concrete  to  which  it  was 
placed  during  constructioHo  Secondly,  it  -was  found  from  an  examination  of 
the  savjsd  face  that  both  the  binder  and  surface  layers  v^ere  distorted  in  the 
wheel-track  areas ^  Thirdly^  and  this  Is  illustrated  in  Figure  ^,   It  was 
found  from  density  measurements  made  on  samples  taken  at  closely-spaced 
inter*fals  across  the  traffic  lane  that  the  density  of  the  mixture  was 
essentially  the  same  regardless  of  sample  positioHo 

In  Figure  9  are  grouped  the  density  data  for  two-foe        .3 
across  the  trench o  The  iovj  vaJ.ue  that  was  observed  near  the  pavement  edga 
includes  some  sam.ijles  that  were  obviously  undsr-compactedo 

All  of  these  facts  lead  to  the  conclusion  that  the  failures  under 

consideration  were  caused  by  plastic  flovjo  The  reali,-ation  of  these 

failures  and  their  nature  leai  the  Indiana  Hi.     department  to  modify 

their  bituminous  concrete  by  several  approaches ^  Asphalt  content  gen^ 

erally  has  been  reduced  in  both  the  binder  and  surface  layers o  In  some 

instancesp  the  maximum  aggregate  size  of  the  binder  has  been  increased  anc 

the  thickness  of  this  layer  increased  with  a  corresponding  decrease  in 

surface~iayer  thickness^  In  other  instances  the  ratio  of  coarse  aggre^iats 

to  fine  aggregate  has  been  increased  in  both  the  binder  and  the  surface o 

Perhaps  these  modif  cations  v;ili  provide  the  solufcioiio  There  have  been 

overlays  built  incorporating  one  or  ;  ore  of  these  modifications  which 

appear  to  be  psrforming  quite  satisfactorily  at  the  present  time  under 
5<^vera  service  conditions  ^ 

An  cxampl©  of  this  is  a  section  of  Ihdiaiiapolis  Boulevard  which  was 
resurfaced  in  1954  and  which  carries  the  tr-affic  of  U.  3.  12,  20  and  UU 
This  overlay,  at  the  time  of  this  writing  is  almost  three  years  old  and 
appears  to  be  in  excellent  eonditioa  in  spite  of  the  rather  severe 
service  exposure o 
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Laboratory.  R-33e-arf;h 
In  spite  of  this  apparent  satisfactory  perforiaancc  to  data^  hcvever, 
it  may  be  that  an  entirely  nsvj  design  concept  is  needed,  if  not  jjnfTiSdiatelyj 
then  perhaps  in  the  not  too  distant  futures  But  accompanying  a  new  or  even 
modified  design  conce-t  must  be  a  batter  method  of  evaluating  the  mixture 
in  the  laboi-atory.  The  presently  accepted  strength  tests  for  bituminous 
mixtures  appear  to  be  inadequate  in  certain  caseso 

For  ©j'taiiple,  the  mixturs  that  rutted  andar  traffic  action  until  the 
underlying  concrete  shovjed  through  will  meet  the  stability  raquiremants  of 
most  of  the  standard  acceptance  tests.  Yet  under  some  service  conditions  the 
mix  is  obviousl  ovopiy  piaatiOo  Highway  engineers  are  particularly  concerned 
with  obtaining  a  labox^'atory  teat  method  which  would  overcome  the  inadoquacies 
of  the  present  methods,  Thore  is  a  need  for  a  test  which  KouJ.d  bs  capable  of 
evaluation  the  plastic  nature  of  a  bittiminous  mixfcurs  under  repeated  applica^- 
tions  of  loado  It  is  tov;ard  this  goal  that  our  current  research  ?3ork  has 
been  dlrectedo 

The  equipment  and  test  set-up  that  we  have  bssn  using  to  measure  the 
deformation  characteristics  of  a  bitaiiinouo-'Ccncrete  specimen  under  re- 
peated applications  of  load  is  shown  in  Figure  iOo  Basicallyj,  tliia  apparatus 
consists  of  an  air  motor  mounted  in  a  loading  framso  Suitable  valves  and 
controls  are  present  to  admit  compressed  air  to  the  air  motor  for  a  tLme 
interval  which  may  ba  pre<^s©t»  The  load  is  transmitted  from  the  air  motor  to  a 
shaft  which  in  turn  transmit  load  to  the  specimen.  h%   the  end  of  the  pre-s9t  ■ 
time  interval,  during  t^hich  the  load  is  maintained  constantj  the  ii'det  air 
valve  to  the  motor  closes  and  an  exhaust  valve  opens,  releasing  the  air,  and 
hence  quickl^removing  the  load  from  the  specimen.  Aftej.'  another  time  interval 
•Rhich  can  also  be  prs-set,  the  cycle  is  automatically  repeated.  One  can  make 
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Figura  10,   Repeated  Load  Tosfc  Apparatas 


« 
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this  sort  of  test  at  various  tosiperafeures  and  with  various  loads.  As  the 
spaciman  is  repeatedly  loaded  it  accti'aulates  a  permanent  daf-;- ■•"■'■  -  :'  ' -h 
may  be  comparable  to  the  tendency  to  rut  tiiat  lias  boen  observed* 

By  Reaping  a  record  of  the  accumulation  of  this  permanent  deformation 
during  the  tsst,  one  may  plot  a  graph  of  the  sort  shoisn  in  Figure  Ho  In  this 
figure  is  shown  a  plot  of  log  cumulative  psrman;      oraiati:     'he 
vertical  scale  versus  the  logarithm  of  tho  nu:.iber  of  load  re 
horizontal  scale.  This  particular  illustration  is  fror.  '-■-■-'•  on  tivo  and  foui'- 
inch  thick  cores  of  AH-Binder  and  Type  B  surface  tested  at  140°  F  and 
a  contact  pressure  of  200  psi.  Without  going  into  any  detail ^  vie  -Kill  coiiii.'ieat 
only  that  it  is  believed  that  the  slope  Ci.  u-^cs  lines  and  f^-  --"nt  on  tho 
line  at  which  the  data  begin  their  upward  deviation  may  have  somo  sigii      ^o 
with  respect  to  the  potential  ability  of  the  mixtui'e  to  vdthatand  repsated 
applications  of  load.  This  test  method  is  still  in  the  dsvol         ge  but 
it  sho'tvs  great  promise.  Perhaps  at  some  futui'Q  Road  School  there  will  bo 
further  progress  to  be  reported  on  this  subjoct„ 
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RAPID- CYCLE  REPEATED  LOAD   TEST  RESULTS 
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